Biomaterials in repairing rat femoral defects: In vivo insights from small animal positron emission tomography/computed tomography (PET/CT) studies.
Biomaterials coated with artificial extracellular matrices (aECM) are intended to support the healing of critical size bone defects. This pilot study investigated (i) the feasibility of dual-tracer PET/CT imaging for functional characterization of biomaterial-assisted bone healing in a rat femoral defect model and (ii) the bone healing ability of polycaprolactone-co-lactide (PCL) scaffolds, coated with various aECM consisting of collagen type I (Col) and glycosaminoglycans (GAGs) such as chondroitin sulfate (CS) or polysulfated hyaluronan (sHA3). [18F]FDG and [18F]fluoride PET 4 and 8 weeks after implantation of aECM-coated PCL scaffolds, which provide an in vivo measure of cellular activation and bone mineralization, respectively, combined with CT imaging (in vivo/ex vivo) and histological/immunohistochemical investigations (ex vivo) showed that coating with CS in particular is beneficial for bone healing. The possible involvement of COX-2 and TGase 2, key enzymes of inflammation and ECM remodeling, in these processes offers starting points for targeted adjuvant therapy in the course of various bone healing phases. Our investigations show the feasibility of the selected dual-tracer approach for PET/CT imaging. In principle, this approach can be extended by further PET tracers for the functional characterization of physiological processes such as hypoxia/reperfusion or selected molecular players.